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(54) CLEANING ROBOT AND ITS TRAVELLING 
METHOD 

(57) Abstract 

PURPOSE: To enable the nearly perfect cleaning without 
remaining the unfinished cleaning at the comers of a 
room, 

CONSTITUTION: The rotation movement to advance and 
guide a robot main body 2 up to the front wall along a 
aide waQ, abut to the front wal or atop immediately 
before it based on the output of an ultrasonic sensor 
19, next, go back only to the distance necessary for the 
direction change, next, perform the direction change 
along the front wall, next, go back suitably along the 
front wall, steps such as advancing, going back, 
direction change and going back are taken at the comers 
of the room, and change only the direction without 
changing the central position is performed and the 
unfinished cleaning is eliminated. 
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1 

4. C©P#y h*{*{CRW&*i. $H*£H!©iJtKftX. 

IIf©fiSrfirili*rtU RiEaif©BKS»r**>X« 
*©ffllircfM:3-tt, &<c^e&fc!&KttBIKKtrtl 

fiyfBIEffi©Ig&t7SoT®:mc^I£-ti\ JSB&Ptf'y h© 10 
ho 

SHIS*, ^k: H>riBEffi©gw:?& oT^ifiilS^S ifc 
KS«ffiiEM©gtci&oTas«c«ii3-e. iSf&ptf"? h 

onw&mmmtc^mt zfrXte*<DW.mxw±$ -a- 

Ci*1*«ir*l||*q|llB«©»l»n>K9 k 
[000 1 ] 

*»-rcia<flW»-c**J:5«:0fc»|»O!K? hRCF. 
[0002] 

[fi£*©Mffi] URffl©»»o#9 f-B> iiS. 30 

&p#? hfcB»M©J^*BII0TS1*j£*T-C*aJ: 
Sfll&ptf * h©£<B> ofcifctc 

^faSte&f ^^M^Clijg© h ***** > 40 

s. 

[0003] 

[»B#JBfcLJ:5£f SfWB] ±E«6*©»»o#» 
h tt. S«©etc}S o rftffr * Jfeff SKB § « 
0-C*j6^. c©fcJ^*BWB©S»l>icieft©ftCc 

fiS-CBt)l^©[nJ#*^^T^[fil|g»!LTt>/cfctf) > ^s* 

©C4fc#&»lftn#»h©jtfT»»4S4©|ffl. #(C 

g©ft©8B#4©ra«cBaH#"c#*>-r<. »i»ojk» h 
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fcR8*&*.ri>fc. i/c. S£*©}ii&a#? h« > ^ 
jtf>7»- t> -d/c < ft l»JS»Kifin 

^©»MKtt*SgflKIffl"r*#. D3fl©#>.£gPM-$> 
HMF«j©**»a*»HI*<»*ir*«:». 3tK9«et8 
«Ws*0{c«>*«tcil^TlS«3*^<fe©r*D. * 
fc-j£©e»itJ»3&S357 UfclWSTC. SW©£©«Jr* 

ftfr -o tcfflm UgB#* * Sflggb* SO tc WitJS L ft 
»ntftt6f. *©fc«>— 3D ©*»*»*. *©«:*»)& 

o©«Fiffl3&*!iwc*o» ®mft*t>&xm^t i^tcm 

[0 004] 

*t*4. C©Ptf? h*ftlC»W6*i. ftR&IBI©£ft 

sx^»SBrt«:Sft^s»s»*f0arf4$Bai^a 
4. C©JB9^a©W*R:S-3^r|}gBIM6tt4IBBil& 
*fll»U MEa#? h*ft*wfia»B^IBI©IBIS«:?& 
•»TiEll©a*rWit*rtl/. KiHi©B{ca»-r*3&> 
XB-e©e«rcflUt 3 &<c£ft£8ltCi£«&£MM: 
ttftilS*. *«c«EiESi©S«:»o"C*i*rteft3"tt, 
iX«clWBjElB©fi«:»-5ratS«:aiiStt. »»axK? 

h ©Wi*i9EffM{c^»-r & 3&>xe*©iMrc#± § 
e4*isrta«wffl^ai**«rr*c4*»«4-rsfc 
©?&£. s/c. c©#hi§b. eat^ff-r-sjgi^p^^ 

F*fl«te£oTiEiB©**^ir«*rtU itEffl©!! 

«c^»r**xtt*©i«mi , jts*. ^{c*i$nsft«: 
tt fSBfcp*? b©Wffi* 5 iris«{csg-rs^x«^ 

[000 5] 

[fBBJ c©«Wtt. i^t*!f-rs»»nsKt» h*m 
iOQ i X iEM©M* t?«r iilSlrt t . jEffi©g(c^S-r s 
*Xtt*©iM«rrfM:S*. ^K^ACWCsfiSftm 
^SBBS*. ^CciES©S«:?&-7-C*|oj|£»§-lf, ^ 
KiEiB©a«:fflorafiK:ail3-tt. JI»ojJ?» h©W 

ffij^waKafisrs^xtt-toiurcffistts c 44c 

«fc0. «|5M©ft©aJ»t?*C*n»»IB«l/*iftSW 
■5. 

[0006] 

UH1 2*#MbTgJHj-r^ 0 BIB. C©^bj©J§|^ 

otk^ h©-3teifiw*^T*ttaH. H2». laifc^u 

fc»»n # » h ©WMtaia. H 3 B. H 1 (Ctk L tc% 
RpiK? H©42>lJ-i2g*^-r¥ffi0. B4(2. Site 
^L/dfBfcP* y h ©ja@3iffW»**i*H. 05B, 
H1«C^U*:»I»0^ h©J9»SK*w-ria. B6 
B. Hl«c^0fc»l»ojK7 H©*filWMMt*8iWr 



C3) 

3 ' 

TjkZtiZ-v-jy'MZm-fm* 08B, milCnkLtcCP 

K 09B. 0Hc^L//cCPU(C<fc-5,v^b->^ttf^ 
*lttWi"4fc»07 0-^ + - K 01 OB. 09(c^ 

k HI IB. BlKS*t,fcCPUKJ:53£tT«tesatei 

sw£i&BjT£fc&©7P-^*~K @i2B. 0 1 

[000 71 01, 2 K^-JUMftO^s h 1 B. 10 

u *H5(c^tf ^fa©^# § i»«*^-rv v y'wm 

(C J: 0 ^HBaWSJEffta^. Sett v f> iOttfias 
©Hli3ttT©*S%-JBr * CT <!: CC««E>T(,> < JE^tf 
&£©jfefT«S&£*J**. 20 
[0 0 0 8] m®U#y MB. {M6ttT»-&lltt3£ 
fgtt^-C* S£*J-*J©&$g 4 ©ft 3 ttrSC*. 6 tltc K 
-A«©niK? h*flc2{c»3ISC»l»*5 4-ft4tS* 
fcfc©-C*?>. djK?f h*{*2©MffiT§IJ{C*^iH« r 0 
afD©«*«>-jfcR5IP6*8|IIPS«'r**. fc*. R 
3IP6©«ja»*>i&asK» h*ft2©a*B»*t?©ffi|| 
B. «g©ftt?n#? h*{*2*;^(»3tfA:&*{C. 

2©*#S3*6R5IP6©«ff**HU?H,»*:«i. 30 
OjKt» h*ft2©*{*««tr)«>/h3<. g£->TR3IP6 
©HfrSttPsK? h*ft2©*i*SS3iP6*^a®%IIU 
5K>fctiU:9 4>*trt>. (Sic. h#{4;2©##g 

oU. R5IP6©HtT#Btt&{cfc5rc£S#. 
F*f*2©#ttftS#*fMBJ: 0 &**t,>J§£B. R5I 
P 6 ©JgRRth ^{c^©Hff #-«ftt©«WE«:tttt*8« 
i$Rr*3. R9IP6©PIJB{c»=f5**>*«»*fea> 
@<R79i/7jWKD#ttT*9» «9IP6*»6R3l3h 
teg^^g^?* SCORES ft. mM'tyir&ZmM 40 
RM7y>9&Cj:DP:K? h$&2©ffiijffi 

tcup-rsgmpi o*»6»«sn*. mm'*v98 
*s. ^ft«rB 4 if*&3 ^fasi©n-ja'jffitcfflt\ 

2fe&H»©ai64tt*-*IBft@i5l 2tcj:9ffiflMfl|flp 
$ft£*-£l 3KJ:«)St>{c*feftl/'CjEaMBB»r# 

^«t^{ctT*5. ■*-&*>■&. itrt&3©iaigBx>3~ 
#1 4*^oriEa©^*feototfTaaiK:»»$ 
ft. «ffEiKgfi 5fcj:»)»«;*ftfc©*>. cpui6 
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7?r/M^r^&®S:©f :: -^iur ; &-^|gitiiHi!f§i 2 
**H/ccpu 1 6tcjR*)i&*fts. 

[0009] $/c. u$v F*f*2©iEBiWMSi>*^ 

*©iijffi©s®KB. S3ic^t,/ej:5K:. ^-ft-eftjg 

«!-fe>^ 1 8 i->Pt©ja ; tjg-fe>-9- 1 9i)m&&£tlX 

@* >f » ^-^iSlEx -f ? ^© J: 5 fc«rtt&B$&j)ftLfc 
C£*ttttf*-.&t>©JWI!t»6ft. fitit>tl9(DJE 
fliaottftiajK? h##2 i©S5H$:gim^-5o 

9 a tjew&gfufr?- 1 9 b^M^rieau/cfe©^ 
(csw^n-c^ig^Si 1 ! 9 bcc^-s^r©^^ 

2 ©SffifCSW^-fe >tl952 <B-roiBi£ L/c© 

b. 2 ®<DM.wm y-vi 9 *s^Hj-r -s^j^* r©i©3f 
r. »*©fi{c»-r*SH© 3 i i ?T«riaK:a-rct3&s'c 
[0010] wmtc7fiVtdmu#v v 1 b, rntsn 
i-r * d . c ©&«& eifcfetf omm-enm^ - f 2 0 # 

?tk^c»5^B?lo3S6n/c»)UTn!i<^ h*(*2©^f 
Kjfimci*!^^J:^ *j®3-F2 0^tax 
£3- F »;-.«/ 2 l^^e-^2 2(cj:»)EMIg|g«it. 
o jK 7 h 2 ©jtff icSSft L "CSKi^^SS /c^m 

[0011] s/c. cojwiosKj f- 1 (D^wjimm. 
b. epa©flw»K#*r*i»«:»M**Hfeujac3&»6sa 

»M©**S£JB^craSH&©fi»£*SSKW 
BHcff ^*(c*-So CUfcv^ tr>40Bifptt. 

fi^%«-rjBj*Eaai^ic^fcffi©»flP4Hi«i» r-< 
tcpu 1 6Jc«tr>r«ffi§Wjwsn*. rftto%» m 

Bv 9 h"> if®ftEflC$> -7-CB. C P U 1 6 tt. Sfe6-fe 
>f" 1 8 *jfi*»fe>lJ- 1 9 <!: (f>ofcj»0^gl©ttt<j*» 

h*ft2©jn»*«s-rsit<»{c. fmnsMi 

ft 1 5©ffi^iD^9 h##2©#fir#>iE>gi&{ag£!£ 
SU. F*ft2*JJ»l3*^7LA:Ct*iBljer 
-5. ^KJ/c, CPU 1 6Bv f>y(Cj:0tf 6 

M©**S4JI^OT»»8K>fi[ai^SK:R|-r*v 
f *S«ft@K2 4*^LT*aa*A*A2 5 

[00 1 2] iC5r. ^*Si3B«#*ofc<5|^© 



5 

$>tcZi>(DV$>Z. CCTtt. 08&t^O/cJ:MC v * 
f^f-^(10 1)K*jl,^, P#9 f##2©&ffi 

KH W 6 tifcafitt-fe >? 1 9 tt J: o . mm*)<Dm£v 
©8E8S£fHi'JT&o i<^f^ ( l 0 2) ic 

t?J; t»*&£tt. #UW* f - v V ( 1 0 3 ) (Gift < X f- io 

7^(104) tcfc^r. ^ft4*|g«iuriijt-rs. 
tttc u xfamLtf-mtemste. *^9 ? ( i o 5 ) 

S. ^7^(1 05), (1 0 6) tc^bfcJ^tt. 

JtjfctT *ilW -5. D#? F*fl£2 *s*5SiilCS!)l Lfc C 
4#&mSft£4> *flW*^9?" (107) 
Xf'^(108) Klte^T*-* 1 3CCj:^|glft*sc}J 
Br^n, P#9 h*f*2tt-fiff±r*. -XCC. a*-;, 20 
h*#2%fiKTff(Ct5fc«. *?"9 7* ( 1 0 9) &C 

UT, #|*fl£»*fc*.fc*4; Xf^ ( 1 1 0) ICm 
t/fc«fc5ic. fifcffl#£5ffi©ffl*ift-fe>1M 9©tttfj 

(104) ICRB, StfCft*T©ttft*«Dig-r#. . 
a#» h*ft2*5gpg©KCcBb/cCi^5iSStl/cli 
£tt. »*fifcfat*fcn#9 h##2#R©H*WcL 

rBtra-ct-sd:^, xf^d 11) icfcivc. £x 30 

2) iCfct^-C 3SSfi[il*itSj^A4 0TJlSJSjS (0, 
0) £^<)2 3{C&*frf£. 
[0013] C 5 l/C. &©v 9 e>*ttftfciiMRce 

*^2*^7 i/ . o # 9 h 2 «h 4 uumvmtm 

msmtcMffrti. v 9 1> tflM -Ct*. SUM* 1 A 0 

«fc*)n#9h*{*2 tt*a©HRlc j&Mb&£ 
Afcfc^TStCW«:f&fllkT(r»*fc«>. 09©Xf"9 
^(201) (C^U/Ccfc^CC, iS^fCljl^TtCA-SC 40 

H0j£fT©*tfiR:!»«7 t > 9 SfBttSi*, MlttJt* 

it3l*?f4i«> (2 0 2) ~ (2 04) iCTfib 

fc«fc5(c, ififf«-fe>f-l 9«c«t:*BBI»HWt«l!tH2> 
tf 1 8«:J:&«ltKHIftOWnglHH-l 5{c<fc*iaitE 
•©tHMjWrtoft*. r«:t>%. cccit mwtcttfa 

-r£-*r©fi ; t$-te>-9-i 9©hj#**. w^wc-en-en 
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actons. atc»-»ritai-r4iHiw*iii*%Et> 
h*i*©^fi{4g (o, s) *^-rci«:<cs. t 

«J»*iB*a-b>-!M 9«cJ:*)lftffiSnA:i»«. 4«) 
^ (2 0 5) (c*ws*IK*B**.fc±r v F»# 

1»4*ttt,fc*Jf*©ffi« (X* . Y* )^f^(2 

0 6 ) (cte^r^-ty 2 3 ic##jxt?„ 

[0 0 14] P#9 h*ft2*sepjl©WK:a 

arr*4. iirtfWwi©a*«-b>*io©ia*3&»cc 

rfe2cmt9*©9ii*ttWl/fcC4*SWr, «0rX 
f77'(2 07) (2 0 8) fCfctvc, 

*- * 1 3 owtowt± i/, o # 9 h 2 * mw&m 

CC, ff±tiar*S«*B©ffi« (0. Y2)^>J 

2 3 (tst&gti*. y*y2 3^©jiaw*ii**i!t 

^.2.4. 9^ (2 10) K.7jkLtc^\aimSHimK.X 
-5. C©«^ f«(C0^7 h*#2*^filtC*lSHK 
nkbtcOVU, a^<9 h*i*2©^?fl!»4ll4©p B 1(C 

010 {CTj^OfcJ: 5 (c. P#7h*ft2 ©*^{il5I 

[0 0 1 5] -ffcb*3, *ffll0tc^-rxr7y(2 

1 1 ) tctei»r. «*KS3&»***^5*»*lllrU. *9 

trftt>^Srt©iaaK»-jr^tT ur^* 

«^{*nr*icftW¥a u ftc^ao. saw s^f»^ 

(221) «T©«Hl*l*ffr*. fc/cU. CCTtt, 
136 (A) CC7Kf£*T©*Sm4 l/T«r*«Ctt*SfffiEr* 
ii^©^[S]^-C* ^,/ci6, 3*^IS|gi& 

0. Xf- 9^" (2 1 2) (C^L^Jc^tC. *6^DS?>Ji 
£SftfcBN£tfaiK9 h*(*2*^®3-B-*. 06 

(B) «cjfi»r5srrfi[«*'ro#9 h*#2**»iii/fc 
l 3*iE^lg«i(c^0#^. xf 

•^(2 13)^1//^^. *raio&#6£fl«Ba» 

1 4 ) {C^tfc<i:5{C. 1 3 5g/cCta 

^n-itc^iaftiyfc^r. 06 (D) (cn^-c^tyt 
tm~cfcVTmm*W±-?Z>. Xr77"(2l5) 
(C^U/tJ:^K:» n^9 h ##2 e>#[Dj 
06 (E) CC^Lfc^|Sj(C0^9 h*i*2* 
sBWSttS. *t/T. 06 (F) {C^UfcJ:^(c. 

9 h 2 ©^®*J-en$ ■c©*rtM(c»ifii isfc>»& 

■C, ^f" 9 7" ( 2 1 6 ) ©«KIS***W. 7\7~ v~7 

(2 i 7) «c*ii>r*-* i 3©iBft*ff±-r*. 

tc. a# 7 h*(*2 ©^iijffi*^®*>.6^l^. « 2 c ml 
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<ommvmm\mb, w&x??-? (2 1 9) s 

ccr«xf-->7* (2 l 8) tc**i,»T*!3Fi*©K«Ta 
W$-te>lM 9©HJ;7j££&Lft#6a#* >$f*2© 

tfS-tfSCife-C^So fc/cU 06 (E) (t^fftg 

*>e>i26 (F) K^rfiai*"c©»»*. i®©»ft-e 
«m5*-e*>ftt>. 

[0 0 16] ftte. 04fC*L/c^l*J©OItCDEF£ 

WKt*rv7 (211) Kijwsnwsjeis** 
jwr, xt? ^(221) (c*»i>-cjB@*rt©aa* 20 

iit?. *©is*. »jaD*%*otii*fci9jsr. *n 

h#{*2©#{Mi<fc9t>&og©#*-? h# 

9 *r??' (2 2 2) . (2 

2 3) ©*iJ»rtS££gWT. x^-^y (2 2 4) (ctei,>. 

(22 5) KfcHT. h##2£it{t?Q 
oT^frlfc&^/c©^ B^©*^?' (2 1 8) CC 30 

[0 0 17] a#v h#fl.2#8BSCCi&-5-C-JBLT 
j&SA«C*rHS4. 09 <DZ?v7 (2 3 0) (CfcU 

r, n#» F#f*2©^(MjW^Ar**c4#« 

©^0f(Cfl6W1iIA B C D E F GH©ii.^A 
(0. 0) 4&frfirt0fc£B (0, Y2) . C (XI. 
Y2) , D (X 1. YD. E (X2, Y 1 ) , F (X 
2, Y2) , G (X3. Y2) , H (X3. 0) ©&& 
Wfrh. CPU 1 6«SPM©*f £4ff*tt£*DSC4# 40 
r**. "$-ft*>%» fflSt/fcttMtt. «W«Y2. !*#X 
3©J§^£^-XCC. 8Y2-Y1. $X2-Xl©£i 

K«. Kfti^ I J K LKHstoJdMFfra&ttA I (X 
4. Y3) . J (X4. Y4) . K (X5. Y4) . L 
(X5. Y3) ©Sffi«*6»#ft©{4ai4Jg«*ftlS 
C4#-C#*. 

[0018] SPj£«tc<fcO*IWl/fcSUM4ra#^«:SI 
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(A) K^UcfcSK, »»»*©«**•«:*>%, 7, 
^MfeSSa^Sn, »C©*»»««4K8i|3*iSi 

**i*r*fT i/T»AjiistaotnaiKjfitf u *-* 1 

«#RUft*>6e.^(cRS. Cfitt. a*? h*i*23&s 
Jiia*»itTfi^AK:ail/*:^*T». Sags- F2 0 
***o< 9*©**J8@iU*{c»oT»3t4fcft.&fc 
». a#9 h*fl.2%j&SA«:jI:«e>A:**«W3-F2 
0***Rl/fc4#{C. «B3~F2 0#»»|Wf{c# 
Sttl,>T»A/Cb* 5 4C^7c*45f%l»±-r-£>7c»t?A 
■5. K-jT, »M©ft*«C»fF«!*«ffftUftl»C43o*M 

wlt,-» b#» h*(*2«<9±§-eyt 

*4W!3 - F 2 0 tiiVZmtmVX t><fcl>. 
[0019]*fc. S«3"F2 0©MIl^x4 

ttA«Hffr<S±r. @»©J:»)il>ftt>*iSHBft*feo 

tf*i<ii*ft3er*. c©^«. 01 nc^-r^a-^ 

0 1 ) fcfctvrgpg©7£K£SII3U ^< *r ? zf ( 3 
0 2) Kte(,>r8PS©S2©gS^l Om«±*S*>ft 
ir^iflK-r*. ftte. cctt^ riomj ft^fs 
B. ffiffl-T -SffgiR-te >•*)• 1 9 #-5£©ffig£ 6 oTth 
$jrt£i£i§t©2{gMB^T&ffi-C*D. S2*si0m 

ftzmmti?KaMiffirttiNitimm<* c© 

j^ftiS^ltcSOVNi 0 ft *i 6 }W» $ * S fcfe©«»r 
*W3«cft*. Hot. jBffil8-fe>1M 0 4L-C. tHH 
SEiH^gPM©S2©S3© 1/2 i><D*®m? 

zm-sit. mm*?-?? 002) »4wurfej:<,>. 

( 3 0 2 ) - ( 3 0 6 ) fcfc^T. gPM©X2-?>Y2CC 

tti"3»D-*»a*3&»ftt»c4*siisi/. 3&»^>S)ZW<xtt^r 

fS]-C^^C4*^f^7' (3 0 7) lC*Sl>XWBtL1t± 
V. ^f9^(308) KiJUt, Ym^l^^S^fSJ 

^©«^». x«i*fii*iHio5naii"r*. spm© 

S2©SS*510mK±©^». ^7-^(307) 

[0020] c 5 tr. jfK^i6i©^%iSr. m$&<D 
9V--^jflW&c&&. C©tS^. Sl2(c^b/cJ: 
^{c. $fxf7 7" (40 1) jg^Atc^rA 
■T*0#9 F#tt2**fal>©eKfil»T««3-&.5. 
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(405) VM<7,^Vf (406) T«. Vj^lO 
iHl^ic^tf U/c 3 l>©Eli(CKg#* Sfr 4* 5 *» 
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